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nuclear-weapon state.
Cost. The cost of this option is difficult to estimate since no one has yet attempted to fabricate MOX fuel for CANDU reactors on any significant scale. On the one hand, an argument can be made that the subsidy required would be less than in the LWR MOX case, because (1) the fuel is simpler and probably cheaper to fabricate; and (2) the MOX fuel would have a higher energy content (and hence a longer fuel life) than the natural uranium fuel that CANDU reactors normally use, so the increased per-kilogram cost of fabricating the MOX fuel would be compensated, in whole or in part, by the reduced amount of fuel to be fabricated. On the other hand, the subsidy required might also be higher than in the LWR case because the amount of natural uranium CANDU fuel that each kilogram of MOX would substitute for (whose cost would be subtracted from the MOX cost in calculating the subsidy required) would be more than $1,000 cheaper than the LEU LWR fuel that a kilogram of MOX could substitute for.22 Further study would be required to clarify these cost issues.
Environment, Safety, and Health. Use of plutonium in CANDU reactors raises the same general concerns as those described for LWRs.
Summary. Processing weapons plutonium to spent fuel in existing CANDU reactors appears technically feasible. Canadian approval would be required and is uncertain. Once agreement on the basic approach had been reached, providing fuel fabrication capability and acquiring the necessary approvals and licenses would probably take the better part of a decade, as with LWRs. No insurmountable safeguards or ES&H obstacles are apparent, though the on-line refueling used in CANDU reactors would require intensive safeguarding. The subsidy required to substitute MOX fuel for uranium is uncertain and could be either less or more than in the LWR case.
Advantages: Technically feasible; moderate cost; moderate timing; meets the spent fuel standard.
Disadvantages: Uncertainty of Canadian acceptance; potential safeguards and security issues resulting from required international transport and on-line refueling of CANDU reactors; possible impact on other countries' civilian plutonium programs contrary to existing U.S. plutonium fuel policies.
Conclusion: Using plutonium as MOX in existing CANDU reactors is a leading contender for long-term plutonium disposition.
" Whatever might be achieved by using a fuel enriched in plutonium, it is likely that an even better economic result could be achieved by using enriched uranium fuels, which would not involve the extra handling costs of plutonium. But at the outset of its reactor program, the Canadian government made a political decision not to pursue reactor fuel cycles involving technologies, such as enrichment, that could be used to make weapons-grade materials. The use of MOX fuels could be perceived asOMNADZOR, is seeking its role in the newn Federation," unpublished paper, April 1993.
